Introduction
Here in this Chapter a class of distribution F{x) = ah{x) + b has been characterized by considering conditional moments of function of two order statistics, conditioned on pair of order statistics.
Further, its important deductions are also discussed.
Let Xi,X2,:;Xfi be a random sample of size n from a continuous population having probabiUty density function (pdf)f(x) and distribution function (df) F(x) , over the support (a,p) and let Xj.^ < X2:n ^ •• ^ X"." be the corresponding order statistics. Balasubramanian and Beg (1992) The pdf of the Xj.ji, 1 < r < «, is given by
and the joint pdf of X;.." and X^." , l<r<5<n,is
where C^." = (r-l)!(n-r)!
(r-ms-r-mn-s)\
Also, we shall use the convention Xo." = Q\ and X"."_^ = P^, n = 1,2,3,.>.
Characterization Theorem
Before coming to the main result we shall prove the following lemmas:
Lemma4.2.1:
Conditional distribution of (Xy;;,,Xjt:n) given
Xf.ji = X and X^n =y,l^r<j<k<s<n, is unconditional distribution of {X j^r-s-r-l^^k-ns-r-l)
truncated to the left at jc and to the right at y.
Proof: This can be proved by writing the joint pdf of Xj.", Xjt;", Xfji and X^." in the numerator and the joint pdf of
Xf." and Xyji in the denominator and then simplifying.
Lemma4.2.2:
For l<r<s<n, n = l,2,...
where g{x, y) is a measurable function of (JC, 3;).
Proof: We have, where g{x, y) = h{x).h{y)
Proof:
For Fix) = ah(x) + Z?, we have
Using lemma (4.2.2), we have ^^E[h\Xr:n^Oh(Xs^l,n^O] (n + l)a and hence the result. 
hi) a.nd m = s-r-\, l< r <s<n,p<q with gix,y) = hix).h(y). ^[8(^r+ p:n^^r+q:n)\ ^nn -^y^s:n ~ >' ] ^ -[(m-p + 2)(m-q + l)h^(x) + p(q + l)h^(y) (m + l)(m + 2) + {(p + q)m-2q{p -1) }h{xMy)] (4.2.4) if and only if
with F(a) = 0 and F(j3) = l.
Proof:
For the necessary part, we have, Hence in view of (4.2.6), (4.2.9) and (4.2.10), the relation (4.2.4) is established.
To prove sufficiency part we have, from the lemma (4.2.1), (4.2.2) and (4.2.3),
^fh(t)[F(t) -F(x)]HF(y) -F(t)r-^ f(t)dt
Differentiating both sides {m-q + l) times w.r.t. y, we get a (p-i) Kq-py. j^h\tO [F(tO-F(x) 
]P-\F{y)-F(tO]^-Pdti

==-my)-F(x)f
Differentiating again both sides once w.r.t. y, we get
Differentiation at the (q-p + l)th times gives, •(q-p) \h '(y) [F(y) 
